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ABSTRACT
Regulation of normal cell growth and turnover is balanced between cell pro-

liferation, cell differentiation and apoptosis.
A disruption of this balance is thought to be an important event leading to

carcinogenesis .One of the effector molecules in apoptosis is Fas antigen . Cross-
linking of Fas by its ligand (Fas L) or agonistic anti Fas antibodies induces
apoptosis of cells expressing Fas on the membrane by triggering cascade of
caspaces .

The aim of this research  was to study the percent of expression of Fas
antigen on bone marrow and peripheral blood cells in 100 patients suffering from
acute lymphoid and myeloid leukemia  by flow cytometry method. Sample were
obtained at the time of diagnosis before antileukemic therapy. Expression of Fas
antigen on normal control peripheral leukocytes was also analysed.

From these data, it was found that Fas antigen is expressed in all cases, but
the expression level varied widely.

The percentage of Fas antigen expression in all of acute lymphoid leukemia
samples was below 20%, but in acute myeloid leukemia samples, 8 out of 50
cases was above 20%. In normal control samples, the mean value for monocytes
was higher than granulocytes and in granulocytes higher than lymphcytes.

Expression of Fas antigen in most of the leukemic cells was low and the
preliminary results showed that increase in Fas antigen expression above 20%
after treatment, is a favorable prognostic sign associated with increase relapse
free and total survival. Thus evaluation of this antigen before, during and after
treatment is recommended.
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INTRODUCTION

Leukemia is a generalized neoplastic proliferation
of leukocytes with or without  involvement of the pe-

ripheral blood. Peripheral blood abnormalities and in-
filtration of non hematopoetic tissues are frequently
but not  invariably present.1

Congenital or acquired defects in the apoptotic pro-
cess may contribute to the pathogenesis of malignant
disease.2

 Apoptosis occurs in all multi cellular organisms
as a means to balance cell proliferation in continu-
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ously renewing tissues in order to maintain a con-
stant organ size. In the hematopoietic system ,cell pro-
duction  is delicately balanced against cell death and
removal through the monocyte-macrophage system.3

Cell death can also be regulated by proteins that may
stimulate apoptosis.

Physiological apoptosis can be induced by a mul-
titude of stimulants, including withdrawal of growth
factors , hormones,  and activation of death receptors
such as CD95 ( APO-1/Fas ) and tumor necrosis fac-
tor-receptor type 1 ( TNF-R1 ).4,5

Fas antigen ( also known as Apo-1 or (CD95 ) is a
cell surface molecule that  triggers  apoptosis  in  sus-
ceptible  cells  upon  binding  by its ligand (Fas L), or
anti-Fas antibody .

The CD95 receptor/CD95 ligand ( CD95/CD95L )
system has been described as a key signal pathway
involved in regulation of apoptosis in several cell
types.6 The CD95, a 48 KD type1-transmembrane re-
ceptor is a membrane of the tumor necrosis factor/
nerve surface molecules, which includes various mol-
ecules involved in immune regulation, such as TNF
receptor I  and  II, CD27, CD30  and CD40.7

Crosslinking by agonistic antibodies or the natu-
ral ligand activates a signal cascade via FADD/MOR
T-1 and FLICE/MACH (caspase-8 ) that directly leads
to activation of  ICE/ced-3 protease (caspases) which
function as downstream effectors of cell death. The
Fas-based death pathway plays an important regula-
tory role for the elimination of cells in vivo, and is
believed to play a key role in the elimination of malig-
nant cells.

Some researchers demonstrated that Fas was ex-
pressed on majority of human leukemia cells, although
the  intensity of expression was variable.8 The cross
linking of Fas with anti-Fas monoclonal antibody could
induce apoptotic cell death in certain cases of leuke-
mia. However, in half of Fas-expression leukemia cases,
cell growth was not inhibited with the treatment of
anti-Fas.9 Moreover, normal mature B-cells from pe-
ripheral blood are negative for Fas.10 As Fas expres-
sion status on leukemia and lymphoma B-cells from
different disease entities is controversial, this study
was conducted to examine quantitative Fas expres-
sion levels on blastic cells ( BM or PB ) in 100 patients
suffering from acute lymphoid as well as myeloid leu-
kemia in various stages of maturation and differentia-
tion of B-cell ontogeny, and to find out whether, evalu-
ation of Fas antigen before, during and after treat-
ment is a favorable prognostic sign associated with
increase relapse free and total survival.

MATERIALS AND METHODS
Peripheral blood ( PB ) or bone marrow ( BM ) at

onset of these malignancies was taken from 50 cases
(20 women and 30 men, mean age 54+4) of acute lym-
phoblastic leukemia ( ALL ) and 50 cases (18 women
and 32 men, mean age 53+6) of acute myeloblastic
(AML) and 50 healthy controls ( 26 women and 24
men, mean age 38+6) for the present study. None of
the patients had received any treatment prior to in-
vestigation. The diagnosis of the patients studied was
assessed hematocytologically, morphologically and
immunologically, according to the FAB classification
of acute leukemia . Fas was detected by flowcytometry
in fresh peripheral blood mononuclear cell from EDTA
treated  blood and in fresh bone marrow. We examined
leukemic samples from subgroup of M0 to M5, but we
had not any samples from M6 and M7.

Mononucleated cells were isolated by Ficoll-
Hypaque density centrifugation. The cell suspension
contained >50% blast cells as assessed by may-gimsa
morphology, in-patients.

Flow cytometry analysis and quantification of Fas an-
tigen:

Flow cytometric analysis of Fas expression was
performed using Coulter Epics XL-USA flow cytom-
eter. In brief, 1000,000 cells (10mL) were incubated with
10 mL fluorescin-isothiocyanate conjugated anti Fas
(CD95) monoclonal antibody (MoAb) for 30 min at 2-
8oC. After washing with phosphate buffered saline
(PBS), the intensity of fluorescence was analyzed with
flow cytometry.11,12 Isotype matched control MoAb
was used to determine nonspecific binding. The per-
centage of Fas antigen expression, which was higher
than 20% was considered  as positive.

Statistical analysis
Comparision between groups were made by the

LSD test (post hoc), using the SPSS version II
softwore package. A p value lower than 0.05 was con-
sidered significant.

RESULTS
The membrane molecules were expressed at various
levels in cell subtypes of acute leukemia tested.

Evaluation of CD95 in healthy control
In this evaluation percentage of CD95 on membrane

of granulocytes, lymphocytes and monocytes in
healthy control were determined  as shown in Fig. 1.
There was significant difference between 3 sub groups
of cells in healthy control (p<0.05). The percentage of
CD95+ in monocytes was higher than  granulocytes
and in granulocytes higher than  lymphocytes ( mono-
cytes 26.6+0.7, granulocytes 19.1+3.6, and lympho-
cytes 16+8.0.46).
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Figure 1. Percentage of CD95 in granulocytes, lymphocytes
and monocytes in healthy control.

Figure 5.  Percentage of CD95 in subtype of ALL.

Figure 2. Percentage of CD95 in different subtype of AML.

Evaluation of CD95 in AML
50 patients were selected  before treatment accord-

ing to the FAB subtype. Percentage of CD95 mem-
brane was determined in these patients. 42 out of  50
AML cases showed less than 20%  CD95 expression  (
Fas-) in comparison to 8 cases( 8 out of 50 )of all sub-
types , which expressed more than 20% CD95 ( Fas+).
As shown in Fig. 2, there was significant meaningful
difference between  all subtypes of AML group (M1-
M5) (p<0.05).
Among AML class M5 had the highest expression
level (46.2%), thus more mature M5 subtypes revealed
a significantly higher  CD95 expression than immature
subtypes. There was no significant association be-
tween CD95 and other parameters such as age, sex,
and WBC count. (Figure 3 and 4)

Evaluation of CD95 in ALL
50 patients  were selected before treatment accord-

Figure 4. Association between percentage of CD95 and WBC in
AML.

Figure 3. Association between percentage of CD95 and age in
AML

ing to the FAB subtype. Percentage of membrane CD95
was determined in these patients. All cases of ALL
showed less than  20% CD95 expression (Fas-). There
was no significant meaningful difference  between all
subtypes (Fig. 5).
As shown in Figures 6 and 7 there was no meaningful
association between CD95 and other parameters such
as age, sex, and WBC count (p>0.05).
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DISCUSSION
The growth and death of leukemia cells are modu-

lated by the external signals that induce apoptosis
via the cell surface molecules. The Fas receptor has
emerged as an important cellular component that me-
diates apoptotic cell death in leukemic cells. 12

Apoptosis by the Fas-triggering system is now ac-
cepted as a critical element in the repertoire of poten-
tial cellular responses.13

Vast investigations have been conducted on ex-
pression of Fas antigen on cancer patients, especially
on leukemia. But there is different opinions about CD95
and malignancy. This research is the first study in
Iran, in which we  examined the expression of CD95 on
AML and ALL patients, and compared them with
healthy control. CD95 antigen over 20% of cell was
expressed on the cell surface in 8 out of 50 cases and
below  20%  of cells in 42 outof 50 cases of AML
patients.

Our data showed that the expression of Fas was
variable in patients with AML. Similar with the find-
ing of others14 we observed more mature M5  sub-
types revealing a significantly higher CD95 expres-
sion than immature FAB subtype.

Some authors, concluded that the different CD95
expression and CD95 function of AML cells resembled
the maturation-dependent increase in CD95 expres-
sion and CD95 function of normal myeloid progenitor
cells15 CD95 is expressed in many normal as well as
malignant human cells, including T- cell leukemia, B-
cell leukemia16  CD95 expression has been associated
with a better prognosis in B-cell lymphoma and with
responsiveness to chemotherapy in AML,17 whereas
most primary T-cell leukemias are constitutively resis-
tant against CD95 induced apoptpsis. 18 In the present
study we investigated CD95 in ALL patients, and we
observed CD95 antigen below 20% in all ALL cases,
before treatment . There was no difference between
subtype cases, which is in accordance with the find-
ing of  others19 and the early reports showed that in-
crease in Fas antigen expression above 20% after treat-
ment was a favorable prognostic sign associated with
increased relapse free and total survival.

Thus evaluation of this antigen before, during and
after treatment is recommended, because the determi-
nation of Fas antigen may help to predict the suscep-
tibility to trigger apoptosis by cytotoxic chemo-
therapy. Fas antigen positively was not associated
with other parameters such as age, sex and WBC count.

CD95 expression in monocytes was higher than
granulocytes and in granulocytes was higher than
lymphocytes , which is in accordance with others.14

In summary, Fas is heterogeneously expressed on
leukemia and lymphoma cells, and may be a biological
marker for characterizing B-cell neoplasm by quanti-
tative analysis, since proliferation and apoptosis of
blast cell in acute leukemia play a major role in deter-
mining the response to therapy. However evaluation
of CD95 expression, and induction of  apoptosis in
CD95 system could be a novel and effective approach
not only for treatment but also for prevention of re-
lapse in ALL and AML . Further studies will be re-
quired to evaluate the biological role of Fas, for ex-
ample;

1-Evaluation  of high number of CD95+ cells in leu-
kemic cases with different monoclonal antibodies.

2- Evaluation of CD95 in different stages of treatment.
3-Evaluation of different parameters in apoptosis .
4-Evaluation of  apoptosis inhibition and compar-

ing it with Fas antigen.
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Figure 7.  Association between percentage of CD95 and age in
ALL.

0

2

4

6

8

10

12

14

0 50,000 100,000 150,000 200,000 250,000 300,000 350,000

WBC Count

%
 C

D
95

Figure 6.  Association between percentage of CD95 and WBC
in ALL.
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